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7 .  Dear Dr. smull: 

SUBJECT: Research Grant NSG-234-61, "Venus - -  
a ,  

* ..- 
Radar Syst em8 Investigations I' 

T h i s  l e t t e r  s ta tus  report i s  being submitted i n  
accordance with terms of t he  above research grant. 
covered is  May 1, 1964 through October 3, 1964. 

The period 

The breadboard model of our radar instrument i s  
75 per cent complete, but because of delays i n  delivery of cer ta in  
components, we are three t o  four months behind the  schedule we 
established f o r  ourselves. 
overdue, and high-power 400-volt switching t rans is tors  needed f o r  
t he  modulator and promised f o r  delivery i n  September have jus t  
arrived. 
unknown and it m y  be necessary for  us t o  employ a backup 
modulator i n  the  instrument. 

A c rys t a l - f i l t e r  bank i s  two months 

The performance capabili ty of these t rans is tors  is still. 

Work i s  underway on a signal simulator f o r  measuring the 
over-all system sensi t ivi ty .  
of micropower switching c i r cu i t s  fo r  generating various gating and 
switching signals i n  the system. 
probably operate continuously, low pover drain i s  mandatory i n  
order t o  avoid need f o r  excessive system power requirements. 
Examples of c i r cu i t s  being developed include a one-shot m u l t i -  
v ibrator  with quiescent power consumption of a p p r o d a t e l y  twenty- 
f i v e  microwatts and a free-running multivibrator which can be used 
a s  a clock and which requires less than one m i l l i w a t t  of input 
power. A low-power d-c t o  d-c power converter with an  efficiency 
i n  excess of 80 per cent i s  a lso  being developed. 

We a re  a l so  undertaking development 

Since these c i r cu i t s  w i l l  

With respect 
are on hand and operati  
accumulated. The Varia 
general, performed s a t i  
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tube f o r  a t o t a l  of ninety-eight hows. 
varactor harnonic generators performed sa t i s f ac to r i ly  f o r  twenty 
hours, a t  which time one uni t  failed.  The sol id-s ta te  microwave 
receiving system, which includes 8 lov-noise receiver using a 
tunnel-diode amplifier, an image-rejection f i l t e r ,  a balraced 
mixer and an i-f amplifier with automatic gain control, performed 
sa t i s fac tor i ly  f o r  twenty-five hours, a t  which time the  tunnel 
diode apparently fa i led.  
breadboard model, no environmental specifications other t b n  
temperature requirements were imposed on the subsystems. 

The two crystal-oscil lator,  

It should be borne i n  mind tha t ,  f o r  t he  

A c r i t i c a l  review of the program under which our major 
components were specified, procured from outside vendors, and 
evaluated indicates that additional effort  on our part i s  needed 
during the  procurement period. 
t ions  have been detailed, we f ee l  tbt it i s  necessary t o  follow 
a subsystem through design and construction ( a t  the supplier 's  
f a c i l i t y  if possible). I n  one instance where this procedure was 
followed, an incorrect amplifier bandwidth and an improperly 
designed AGC c i r cu i t  were detected before delivery of t he  uni t .  
I n  another instance, where a u n i t  was not followed closely, it 
was discovered a f t e r  delivery that it operated.at a frequency 
other than that specified. It vas a lso  necessary t o  return a 
f e r r i t e  c i rculator  t o  a supplier because it did not meet t he  
specified isolat ion at  the  specified operating frequency. 

Although our technical specifica- 

Our experience i s  t h a t  suppliers have been eager t o  
r ec t i fy  t h e i r  errors  and a l so  t o  correct f a i lu re s  after we have 
placed t h e i r  units in to  operation. 
suppliers have met promised delivery dates, and design errors  
and fa i lures  i n  t h e i r  products have slowed dotm the  progress of 
our program. 

During the  next six-month interval,  we expect t o  comslete 
the breadboard model of the  radar instrument and proceed with tests 
and evaluations. 

However, very few of our 

Sincerely,yours, 

JFR:mb 
cc. D r .  E. Gaugler 

Mr.  F. Barath 


